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0.1 mm approximately. By selectiiig the 
dimensions in such a manner 50 punches 
can. easily be provided in standard bank- 
notes, said punched holes corresponding to 
a binary information of 2" possibilities, 
which for the anticipated fields of applica- 
tion win be taSiY sufficient in most cases. 

The coding can be regist^d on a cen- 
tral storage medium. This allows a foD 
coverage of the existing stock of banknotes 
or securities. The coding advantageously 
contains information on reading and con- 
trolling at the beginning and the epd of the 
threads information giving the t$^e of the 
15 paper, the ciut^k^, 4Jie denomination and 
for tibie cuixent nmnbezs fot each type of 
denomination widi control bits. According 
to the kind of use intended it is. of course, 
equally possibe to divide ib& coded in- 
20 formation in .a different manner. 

When the coded banknote or secud^ is 
issued it can be machine-re^ and written 
off an associated central or non-central 
storage, and then it is taken back again 
25 each, individual note is read by machine 
and written into the associated central or 
non-central storage. Thus, it is possible to 
achieve a complete ,or almost complete sur- 
vey of the banknotes or securities in cir- 
-30-culationr 
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How die invention can be carried into 
efiEect will now be particolaily descxibed^ 
As a security measure banknotes nor- 
- mally are made , of paper in which a plain 
35 metal security thread is inserted. The in- 
vention is embodied in such banknotes by 
punch coding the security thread. The cod- 
ing utilises say 50 punch positions spaced 
about 1mm apart, ^ holes having a dia- 
40 meter in the range of 0.05 to 0.1mm, iSuch 
holes are formed by means of a cumputer- 
controUed laser driU.. 

Coding is effected centrally for each cur- 
renicy territory; for instance by the German 
45 Bundesbank in Gennany and it is recorded 
when the banknote is made. 

The above-mentioned 50 punches of a 
coding correspond to 50 information bits 
and can (therefore boM 2'" Innaiy data Le, 
50 approximately 10" decimal data.. . 

•The correlation of the code in &e m^tal 
security . thread and the number printed 
onto the banknote can be effected , centrally 
in each currraicy territory e.g. by the Ger- 
55 man Bundesbank in the Federal Republic 
of GermaiQ^ by a computer installed there. 
For each .bai^ote t^ computer would 
generate a corresponding banknote ninnber 
and banknote code and directly or in- 
60 directly control the banknote printer* and 
the banknote coding unit Tbis corres- 
ponding number and code is at the same 
time stored centrally in a data store. 
After aH banknotes in circulation have 
o5 been coded or replaced by coded bank- 



notes the computer of the Bundesbank 
would know which banknotes are in cir- 
culation, what denomination they have and 
which niunber. 

Hie coding of the punched holes in the 
metal security thread can be, for instance, 
of the following structure: punched holes 1 
and 2, i.e. bits 1 and 2 represent the first 
part of the read-control information at the 
beginning of the security thread. The in- 
formation bits i.e. punched holes 3-9, re- 
present for instance, the kind of currency 
used i.e. whether German marks, US dol- 
lars, French francs, or pounds sterling are 
involved Information bits 10-13, i.e. *he go 
corresponding punched holes 10-13, in- 
dicate the land c& denomination for the 
banknote. This feature serves for dis- 
tingui^iing between the banknotes equally 
DM sTm^ 10. DM 20. DM 50. DM 100. 85 
DM 500. DM 1.000, The followmg in- 
formation bits i.e. punched holes 14-48. 
serve for coding a current number for each 
kind denomination with the associated 
control bits. The two last punched holes 49 
and 50 represent the second part of the 
read-control information at the end of the 
metal security thread. 

The entire flow of banknotes of a cin*- 
rency "territory-can~be~controUed"in" that" the 
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codings of the banknotes are read upon all 
processes of handing tiie banknotes in or 
out i.e. when they axe given either to the 
custoxzxer or back to ih& bank. For duat 
purpose, reading devices can be employed 100 
either reading individual banknotes or 
reading stadES of banknotes one after the 
other. 

If the Bundesbank, or quite generally the 
central bank of a currency territory issues 105 
banknotes to the district banks or 
other institutes these banknotes are 
read by the federal bank reading 
device and the coding is written off the 
central federal bank storage. On the other 110 
hand, the receiving banks and similar in- 
' stitutes read the incoming banknotes and 
add them to their non-central storages. 

In the individual banks and tiheir coun- 
ters, as well as generally in all institutes 115 
having an important banknote tumov^, 
bank note reading devices are used which 
are of such a design that they are able to 
read the banknotes upon their being ban- 
died in to the bank, and of storing them in 120 
the associated storage i.e. to book them 
upon receipt and of writing them ofC iqxni' 
the ' handmg-over of banknotes . to 
customers. This permits' a continuous con- 
trol of bank notes received and paid but 125 
Another advantage is ibsX each individual 
financial institute can execute an uncom- 
plicated balancing of die stock of bank- 
notes paid and received. This can be done 
houriy» daily, or weekly or at any other 130 
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suitable interval. 

When reading-in the banlaaotes to be re- 
cerved, and when bookmg the coirespcHidaim 
code numbers on the non-central^rage 
5 medium of each individual bank branch of- 
fice or other institute, or upon the reading- 
m of the banknotes which are reSvS 
from the central bank, these code numbers 
tfn ff^ compared with a list of so-caUed 
aw black code numbers. These black code 
numbers are all fliose code numbers which 
nave b een de claied illegal and which have 
been communicated for mstance by the- 
German Bundesbank, to all non-central 
.15 sfor^ via data tele-processing. These 
bJack code nun:^>ers can be both counterfeit 
numbCTs and numbers of baoknotes cat>- 
tuied by a bank hold-up, a robbery or m 
of blackmail. The special stock of 
20 code numbers containing the black code 
numbers in the individual non-central 
storage media can be updated by the Bun- 
desba^ m the so-called on-line or also in 
the off-hne operation, daily, weekly or in 
any other suitable interval. 

The appHcability of this banknote secur- 
ity system will now be considered in con- 
nectimi witli an example of armed robbery 
-tte barfmtes which are still at the bank 
afte a hold-up are read via tli& banknote 
readmg_devic»-and-wntten-off-the-former-- 



non-central storage. It can thus be ascer- 
tamed exactly, and for instance printed by 
a connected printer. wMcfa of the bant 
J3 notes and^with which number, d^aomin^an 
and of which currentgr have been stolen in 
mo hold hold-up. This permits the supply 
of exsict information on the sum. the de- 
nonunation. the currenQr and the in* 
w dividual number of the banknotes. These 
code numbers of the stolen banknotes are 
communicated by data tele-T>rocessmg to 
the central computer of the" Bundesbank 
and from there supphed as so-called black 
43 code numbers to all non-central storages 
via tde^ocessing. Thus, each bank, 
oranch timce of a baok^ or other institute 
are very quickly informed on the latest list 
of black code numbers. 
50 In the case of blackmail, the demanded 
banknotes are read by a banknote reading 
device, transmitted, after an intermediate 
storing process on the non-central storage, 
to the Bundesbank computer and com- 
55' municated from that computer as so-called 
black code numbers to all non-central 
storages via data tele-processmg. Here. too. 
immediate complete infomalion is thus 
available. Ascertaining the identity of the 
^0 robbers and /or blackmailers can be 
achieved in such a manner that when re- 
— ceiving a banknote at the bank and com- 
. pmng its number with the stored black 
,.^-i-code numbrs it is immediately recognized 
€5 as belonging to ihe black numb^ list and 



the respective banknote and its number is 
commmucatcd centrally via data tele- 
procesanig to the Bundesbank computer 
This mformation can then be passed on to 
mterested authorities, for i^ta^ th^ 
Federal Bureau of Criminal Investigation. 
t.^yS'^^iL^^^^^ nnlawf^ Ob- 
S^^.^^""^ ^^^^ «^ nuriibers 
SS. 5! as such until the 

loot has been read in via a bank! 
no^ reader and returned to its legal owner. 

bMknotes have been returned to th^l^ 
wn^ IS transmitted, together with the wr- 
ffi^^^"^^ numbers, to the cenft^ 
Bundesbank cpmpnter via data tele-proces- 
smg. There, Ae former black code^n^. 
OOTS can be declared, again via data tele- 
^cessing. to be regular code numbers 
;^dmgly. these black code numbers ^e 85 
oeietea on the non-central storage media. 
Subsequently. -these- numbers arc registered 
fe^the legal owner as his own codrniim- 

Kio'^^^^^^^^^ ^ ^® detection of stolen or 
bla^maded money, counterfeit money -can 
be^ detected^- If it is known that connterfS 
money with a particular set of nnmbas 
has-been brought- into drculation these 



70 



75 



80 



90 



cratral Bundesbank computer, as spedfiell 
above and stored in Sie conespSg 
storage section of the non-central storages 
Another kmd of counterfeit detection ^n- 
SMte m that the coding numbera stored in 
the non-central storage media are com- 
mumcated. in predetermmed intervals, to 
tt^ central Bundesbank computer via data 
?L * means of in- 

f onnation. The Bundesbank computer then 
compares the read-in codmg numbers of 
tfte communicated and drculating bank- 
notes vmh the list of banknotes centrally 
stored by said computer, K this com- 
panson shows that the banknote stored m 
the Bundesbank computer is not on that 
u that banknote must 

2f ^ noticed craitrally by 

the Bundesbank computer and passed on 
to the mterested authorities. Any in- 
formation on the number of the banknote. 
m place of receipt and similar interestme 
^^rf?^?'^' mstance. passed on thi 
Federal Bureau of Criminal Investigation 

By means of this system of coding it can 
be advantageously determmed how many 
bankaotes. and in which denommation and 
handled m an mstitute 
connected to the system; all banknote 
numbers can be permanently stored; bank- 125 
notes can be selectively detected whose 
numbCTs are discretionary and can there- 
tore be prescribed. This permits total 
safegiardmg of the entire banknote dr- 
culation agamst hold-ups. robbeiy and 130 
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blackmail and in view of the £act tiiat all 
drculatixig bankaote numbeis are known to 
the system 100% counterfeit which is un- 
recognizable as such even to experts can 
5 be detected too. 

Hie security system for banknotes de- 
scribed above can be applied in a similar 
manner to securities, certificates, credit 
cards and similar items. 
10 WHAT WE d-AIMIS: — 

1. A laminar member having a legible 
number hereon to distinguish it from oflier 
n:iembers of identical appearance and hav- 
ing an inteznal secority thread which is 
coded to repiesent said number in accord- 
ance witih a pred^ecminied code. 

2. A member as claimed in claim 1, in 
which the security thread is of metaL 

3. A meniber as claimed in dlaim 1 or 
20 claim 2. in which the security thread is 

coded by means of apertures therein. 

•4. A member as claimed in claim 3, in 
which the apertures were formed by a laser 
beam. 

5. A member as claimed in claim 4, in 
which the apertures are 1 mm apart and 
have a diameter iji the range of 0.05 to 0.1 
mm. 

6. A jHembe^ as claimed in claim 1 or 
30-daim— 2— ia-whicih~the-secnrity~-thread-is— 

coded magnetically. 
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7. A member as daimed in claim 3, in 
which the security thread is of non-mag- 
netic material and flie apertures in it are 
filled with a magnetic mat^al. 

8. A member as claimed in any pre- 35 
ceding claim, which is a banknote, the 
security thread being further coded to re- 
present the denomination of the banknote. 

9. A member as claimed in any pre- 
ceding claim, which is a credit card. 40 

10. A member as claimed in any pre- 
ceding claim, in which the security thread 
is furdier coded to control the operation oi 
code reading means. 

11. A method of manufacturing a 45 
plumlity of individually identifiable, similar 
laminar members having an internal secur- 
ity thread, including printing a different 
number on each member and coding the 
security tluread in each member to re- 50 
present the number printed on that mem- 
ber in accordance with a single pre- 
determined code. 

12. A method as claimed in daim 11, 
substantially as hereinbefore particularly 55 
described. 

F. JOHN HOBBS 
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